1)
Dendritic activities of spinal motoneurons in infant pigs and adult rabbits were studied intracellularly in acute experiments.
2) The motoneuron of the normal infant pig showed all-or-none potentials of 1•`5 mV in amplitude and 2•`6 ms in duration. Because of the multiplicity in waveform, they were ascribed to the dendrites.
3) The motoneuron of the normal rabbit did not exhibit dendritic spikes, but that of the rabbit with chronic stimulation to the L7 dorsal root showed dendritic spikes whose amplitude was less than 9 mV and duration more than 2 ms. The chronically stimulated motoneuron showed no signs of chromatolysis.
4) The discovery of dendritic spikes in the motoneuron suggested the functional importance of the dendrites.
Introduction
The dendrites of the nerve cell develop more extensively as the phylogenetic scale is ascended, reaching the highest complexity in the mammalian pyramidal cell. The electrophysiological properties of the dendrites of the pyramidal cell are now well established. It was Spencer and Kandell) who found for the first time intracellularly the existence of the dendritic spikes, now known as the fast prepotential. Fujita presented the evidence, first in the cerebellar Purkinje cell and then in the hippocampal pyramidal cell that the dendrites had multiple sites for spike generation and that dendritic spikes summate to form a large prolonged depolarization, known as the inactivation response. On the other hand, it was ascertained, employing hippocampal slices, that calcium ion was responsible for the genesis of dendritic spikes.
It is generally believed that the spinal motoneuron does not generate dendritic spikes except in exceptional cases. The present investigation was planned to know if the dendrites of the spinal motoneuron were electrophysiologically different from those of the pyramidal and Purkinje cells.
Since it is generally acknowledged that plastic changes would more easily occur in the young than in the adult, young animals were considered to be favourable for the present experiments. The infant pig was chosen, because of its size which could fascilitate experiments considerably.
Present address: Department of Physiology, Nippon Medical School, Sendagi, Tokyo, 113 Japan Doctoral thesis 2(544) On the other hand, powerful excitatory inputs enter the dendrites rather than the soma . In fact, it is said that GIa afferent fibers have synaptic contacts with the dendrites near the cell body .
Consequently, it is of interest to see if chronic afferent impingement could influence dendritic activities. For this purpose, adult rabbits were also added as the experimental animals . As will be shown below, the normal infant pig exhibited dendritic spikes whereas the adult rabbit did not .
However, chronic stimulation of the dorsal root led to the genesis of dendritic spikes even in the latter. 
Materials

Results
All neurones in the present report were identified as motoneurons by the presence of antidromic spikes produced by peripheral nerve and/or ventral root stimulation . The latter stimulation was made by means of the current spread from the stimulating electrode placed near the dorsal root . All records were taken from the same motoneuron of a chronically stimulated rabbit. In (A), an all-or-none potential was superimposed on EPSPs. In (B), a full spike arose from the same level as the peak of the all-or-none potential. trailing small depolarization was shown to exist definitely in the rabbit motoneuron and a full spike could take off from it (Fig. 4) .
In Fig. 5B , EPSPs were produced by dorsal root stimulation . Although the stimulus strength remained the same, the slow potential grew in all-or-none fashion to trigger a spike (Fig . 5C ). Or an all-or-none pre-potential triggered a spike (Fig. 5D , lateral arrow) . These results clearly indicate (547)5 that the EPSP could trigger an all-or-none small potential. The all-or-none small potential could occur also spontaneously (Fig. 5B, dot) . Spontaneously occurring spikes were striggered by such all-or-none small potentials, as judged from their firing level (Fig. 5E ). Fig. 6 shows a motoneuron whose antidromic spike was in the process of deterioration (A). By slightly decreasing the stimulus strength, a M spike and a thereto following small potential came to the foreground (Fig. 6B) . By further still reducing the strength, the M spike disappeared and instead there appeared an all-or-none potential of about 9 mV (Fig. 6C) . function essentially in a way similar to the pyramidal cell and the Purkinje ce11. On the other hand, the motoneuron of the rabbit did not normally generate dendritic spikes. This does not, however, indicate that the motoneuron of the rabbit functions differently from the cortical cells. In the present experiments, the rabbit was anesthetized. There is a possibility that in the awake state the dendrites of the motoneuron in a rabbit generate spikes vigorously. On the other hand, the motoneuron of the infant pig showed dendritic spikes even under Nembutal anesthesia. This might imply that during development the dendrites are more active than after development has ceased. In this connection, it is of interest that the motoneuron of the rabbit produced dendritic spikes only after chronic stimulation.
If it is assumed that the basic process of chronic stimulation is the same as the mnemonic process, it follows that the dendritic spikes could serve as the denominator common to development and memory, and also the recovery process, if the dendritic spike seen in chromatolyed motoneuron is taken to serve as recovering the lost function. Despite the fact that cortical cells generate dendritic spikes, the functional significance of the dendrites have never been fully appreciated.
For example, in computer simulation of the neural circuits, the dendrites have been generally ignored. On the other hand, Fujita stressed the importance of the dendrites of a single pyramidal cell by assuming that they were equivalent to many interneurons or local circuit neurones. The discovery of dendritic spikes in the motoneuron certainly points out the functional importance of the dendrites which are common to all nerve cells.
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